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BALSAMINACEAEA. Richard, Diet. Class. Hist. Nat. 2: 173. 1822,

(Touch-me-not Family)

Annual [or perennial] herbs [sometimes epiphytic, or subshrubs] with

simple, alternate [opposite or whorled] exstipulate leaves. Flowers per-

fect, protandrous, zygomorphic, axillary, solitary, or clustered. Sepals

3 [5], the apparent lowest or posterior one (the flowers resupinate) ±
saccate and [usually] spurred, the spur nectariferous, the 2 lateral sepals

free [or connate]. Petals 5 [free] or by connation of the lateral petals

in pairs appearing to be 3. Stamens 5, alternate with the petals; filaments

short, free or ± connate, in ours with a scalelike appendage on the inner

side, the scales partly united over the gynoecium; anthers 2-locular [co-

herent or] connivent, opening by a slit or pore. Gynoecium [4- or] 5-

carpellate, syncarpous; stigmas 5, minute, sessile [or style short, subu-

late, stigma 1]; ovary superior [4- or] S-loculate, each locule with 2 to

many anatropous, 2-integumented ovules, the placentation axile. Fruit

a ± fleshy [4- or] 5-valved capsule, usually opening elastically, or (in

Tytonia) drupaceous or a fleshy capsule(P). Seeds with a straight embryo

and without endosperm. Type genus: Balsamina P. Miller, nom. illegit.

= Impatiens L.

A family of three genera and some 500 described species. Tytonia

G. Don {Hydrocera Blume ex Wight & Arnott) comprises only a single

species, T. triflora (L.) C. E. Wood (Hydrocera triflora (L.) Wight &
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Arnott), 2 In = 16, of marshes from India to Java. Semeiocardium Zoll.

is also monotypic, including only S. Arriensii Zoll., known solely from

Madura and Kangean islands off the northeast coast of Java. Impatiens

L. comprises the remainder of the species.

The family is a distinct one, characterized by the simple, exstipulate

leaves, watery sap, resupinate zygomorphic flowers with a usually spurred

often saccate sepal, stamens that are coherent around the gynoecium,

and (in Impatiens and Semeiocardium) elastic dehiscence of the capsule.

The fruit of Tytonia has been variously described as a berry; or as suc-

culent, drupaceous, 5-angled, S-furrowed, 5-loculate, the endocarp hard

and bony, the seeds solitary (Wight & Arnott, p. 140); or as a 5-

pyrenous drupe, "the stones 3-4 celled; only 1-2 cells seed-containing;

the other ones empty and serving as a floating apparatus" (Backer &
Bakhuizen, Fl. Java) ; or most recently as a purplish-red capsular berry

dehiscing septicidally from the top leaving the seed attached to the col-

umn (Venkateswarlu & Dutt).

In Tytonia the perianth consists of five sepals (one spurred) and five

petals, the lowermost largest. In Impatiens there are usually only three

sepals (one saccate and usually spurred and two smaller lateral ones),

but some species (cf. Hooker) have five, the two additional ones smaller

than the others. The uppermost petal is free (and is often carinate or

bifid), and the four others are connate in pairs, the pairs free from each

other, each usually giving the appearance of a single two-lobed petal, but

in I. Wallerana free nearly to the base and equal in size. An earlier interpre-

tation of the perianth as composed of four sepals (the fourth [the upper-

most petal in the above interpretation] being petaloid and often notched,

presumably representing two sepals) and four petals (united in pairs)

seems unlikely in view of the 10 perianth segments of Tytonia and the

five sepals of some species of Impatiens. The perianth of Semeiocardium
is composed of three sepals and five petals as in Impatiens, but the two

fused petal-pairs have become connate into a bifid two-clawed liplike

structure. Semeiocardium differs further from Tytonia and Impatiens in

the largely connate lateral sepals, the 4-locular ovary, and the short,

subulate style with a single stigma. Although it was originally described

by Zollinger as a member of the Balsaminaceae, first Hasskarl and then

Chodat mistakenly assigned it to the Polygalaceae. However, Backer's

observations on living plants show that it is closely allied' with Impatiens

(cf. Miller, Jour. Arnold Arb. 52: 273. 1971).

"As Backer & Bakhuizen van den Brink (Fl. Java 1: 251. 1963) pointed out a

dozen years ago, Blume (Bijdr. Fl. Nederl. Indie 241. 1825) did not publish the

generic name Hydrocera validly, since he gave only a family description (Hydro-
cereae) and neither a generic description nor a specific one that might serve as a
combined generic-specific description. Hydrocera was first validly published by
Wight & Arnott (Prodr. Fl. Penin. Indiae Orient. 140. 1834), but they cited Tytonia
G. Don (Gen. Syst. Garden. Bot. 1: 749. 1831) in synonymy, making Hydrocera
superfluous and illegitimate. The single species in this genus should be known as

Tytonia triflora (L.) C. E. Wood, comb, nov., basionym, Impatiens triflora L. Sp.

PI. 2:938. 1753.
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The Balsaminaceae have been considered to be allied with the Ger-
aniales, and they have even been included in the Geraniaceae, but neither
position is supported by recent studies. Most recent students have placed
the family with the Sapindales, but this association is also uncertain.
Erdtman notes that "an affinity with Celastrales, Geraniaceae, Oxalida-
ceae, Simaroubaceae, or Violaceae has been suggested but is not supported
by pollen morphology."

Backer, C. A. Semeiocardium Zoll., a misinterpreted genus of Balsaminaceae.

Gard. Bull. Singapore 9: 70-72. pi. 2. 1935. [Emended description based

& R. C. Bakhuizen van den Brink, Jr. Flora of Java. Vol. 1.
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York, London, & Sydney. 1966.
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Huynh, K. L. Morphologie du pollen des Tropaeolacees et des Balsamina-

cees II. (English summary.) Grana Palyn. 8: 277-516. 1968. [Includes

about 450 spp. of Impatiens and Tytonia triflora (as Hydrocera) .]
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. Contributions to the embryology of Balsaminaceae. 2. Jour.

Bot. 40(4): 8-20. 1965.

. A contribution to the floral anatomy of Balsaminaceae. Ibic

315-320. 1974.

Pobedimova, E. G. Balsaminaceae. In: B. K. Shishkin & E. G. Bobrov

Fl. URSS. 14: 624-634. 1949. [English translation, FI. USSR. Israel

Program for Sci. Transl. 14: 478-485. 1974. Includes 8 spp. of Impatiens.]

Rydberg, P. A. Balsaminaceae. N. Am. Flora 25: 93-96. 1910.

Schurhoff, P. N. Die Haploidgeneration der Balsaminaceen und ihre Ver-

wertung fur die Systematic Bot. Jahrb. 64: 324-356. pis. 14-18. 1931

Tieghem, P. van. Structure de quelques ovules et parti qu'on eu peut tirei

pour ameliorer la classification. Jour. Bot. Morot 12: 197-220. 1898

[210, Impatiens, integuments concrescent nearly throughout.]

Trelease, W. A study of North American Geraniaceae: Mem. Boston Soc.

Nat. Hist. 4: 71-104. pis. 9-12. 1888. [1
98-100;
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Venkateswarlu, J., & L. Lakshminarayana. A contribution to the embryol-

ogy of Hydrocera triflora W. & A. Phytomorphology 7: 194-203. 1957.

[Allium-type megagametophyte ; includes a list of references with some

& B. S. M. Dutt. Amended description of Hydrocera triflora Wt. &

Arn. Jour. Bombay Nat. Hist. Soc. 58: 544-546. 1 pi. 1961.

Warburg, E. F. Taxonomy and relationship in the Geraniales in the light of

their cytology. New Phytol. 37: 130-159, 189-210. 1938.

Warburg, O., & K. Reiche. Balsaminaceae. Nat. Pflanzenfam. III. 5: 383-

392. 1895.

Weberling, F. Weitere Untersuchungen zur Morphologie des Unterblattes

bei den Dikotylen. Beitr. Biol, der Pflanzen 33(1): 17-32. 1957. [I.

Balsaminaceae; II. Plumbaginaceae.]

Wilczek, R., & M. Schulze. Balsaminaceae. Fl. Congo Beige 9: 396-428.

1960. [Impatiens.]

1. Impatiens Linnaeus, Sp. PL 2: 937. 1753; Gen. Pi. ed. 5. 403. 1754.

Annual [or perennial] herbs [to subshrubs, sometimes acaulescent,

sometimes epiphytic], usually with succulent stems and alternate [oppo-

site, or pseudoverticillate], simple, exstipulate leaves [but sometimes

with a nectary at each side of the leaf base]. Flowers axillary, solitary,

in clusters of 2 or 3 [or in panicles]. Sepals 3 [5], the two lateral ones

small, the posterior one large (in ours), petaloid, [usually] saccate [or

funnel-shaped] and spurred. Petals 5, appearing to be 3, each of the

2-lobed laterals representing a fused pair, the single upper petal free,

often carinate and/or more or less bifid. Stamens 5, the filaments short

and flat, each bearing a scalelike appendage on the inner side, the scales

partly or completely united over the ovary and stigma, the filaments

partly connate; anthers introrse, often connate; pollen strongly flat-

tened [3- or] 4-colpate, reticulate [rarely spinulose]. Gynoecium of 5

united carpels; stigmas 5; style short or absent; ovary 5-locular, the

septa delicate, compressed by the ovules, the placentation axile, each

locule with 3 to many anatropous ovules. Fruit capsular, the 5 fleshy

valves elastic, in ours coiling violently from base to apex in dehiscence,

scattering the seeds. Seeds with a straight embryo; cotyledons plump,
hypocotyl and epicotyl short; endosperm none. Lectotype species: /.

noli-tangere L.; see Britton & Brown, Illus. Fl. No. U. S. Canada, ed.

2. 2: 440. 1913. (Name Latin, impatiens, in reference to the sudden
bursting of the ripe fruit when touched.) —Touch-me-not.

A genus of about 500 described species in 14 sections (see Warburg &
Reiche), primarily of tropical and subtropical Asia (about half of the

species in India and Burma) and Africa (about 150 species), with a

few in temperate Eurasia and North America and none in either South
America or Australia. Five indigenous species, all annuals of sect. Im-
patiens (§ Brachycentron Warb.), and two naturalized species occur in

the United States and Canada; two of the indigenous species occur in our
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Impatiens capensis Meerburg (/. bi flora Walter, /. fulva Nutt.), jewel-

weed, In = 20, is widely distributed in wet places, on stream banks, and

in swamps from Newfoundland to Alberta, south to Florida, Alabama,

Arkansas, and Oklahoma. The saccate part of the spurred sepal is longer

than broad and the sepal spur is usually strongly incurved. The flower color

is orange with red spotting, but it is very variable, and numerous color

forms have been named (cf. Weatherby). Disjunct populations occur

in northwestern Oregon and in extreme northwestern Washington and

British Columbia. Ornduff, who has studied the Oregon
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populations, thinks that /. capensis may be introduced in Oregon but

indigenous in Washington and British Columbia. This species is wide-

ly naturalized in Great Britain and in France.

Impatiens pallida Nutt. (/. aurea Muhl.), In = 20, with yellow, un-

spotted or sparingly spotted flowers, with the sac of the spurred sepal

broader than long and the spur at a right angle to the sac, occurs in wet

places or on stream banks in rich, shaded areas, most often on calcareous

soils. It is distributed from Newfoundland to Saskatchewan, south through

Nova Scotia and New England to Georgia, Tennessee, Missouri, and Kan-

Impatiens pallida and /. capensis, vegetatively similar, often grow to-

gether, but there seems to be no evidence of hybridization anywhere in

eastern North America. The chasmogamous flowers of both species are

protandrous (as are those of other species of Impatiens), and the ap-

pendages of the filaments form a cover over the stigmas preventing pol-

len from falling on them. The stamens fall off as a unit, exposing the

receptive stigmas. Unpollinated chasmogamous flowers of /. pallida and

/. capensis do not set fruit. The effective pollinators of the two seem to

be different, the rather small sepal sac and orange-and-red color of /. ca-

pensis favoring the ruby-throated hummingbird {Archilochus colubris),

which seems to be the only "legitimate" visitor to the flowers both before

and after the stamens fall. (Various bees collect pollen, and bees and

wasps bite holes in the nectariferous spur, robbing the flowers illegitimate-

ly.) Impatiens pallida, with its yellow flowers and larger saccate sepal,

is visited by species of Bombus, which Robertson noted were more con-

stant in their visits to flowers of this species than to those of /. capensis.

He did not see hummingbirds visiting the flowers of /. pallida.

A relatively small proportion of the chasmogamous flowers of either

species set fruits, and the bulk of seed production appears to be from
cleistogamous flowers. These are much smaller but bear all of the parts

present in open ones except for the staminal appendages that cover the

stigmas, pollen thus coming directly into contact with the stigmas.

The floral parts never expand, but are forced off by the developing fruit.

(See Bennett, Carroll, and Gray.)

Ornduff has pointed out that the center of diversity for the genus in

North America is in the Pacific Northwest (Oregon, Washington, Idaho,
western Montana, and southern British Columbia), where four species

occur and the ranges of several overlap. In the northern extreme of its

distribution in Oregon on the lower Columbia River, Impatiens capensis

forms large hybrid swarms with /. ecalcarata Blankinship, which has un-
spotted yellow or orange spurless flowers. The Eurasian /. noli-tangere

L. (/. occidentalis Rydb.), 2n = 20, which occurs in North America from
southern Alaska through British Columbia to northwestern Washington,
overlaps the range of A ecalcarata and that of /. aurella Rydb., which
has relatively small, spurred, unspotted orange flowers. Puzzling plants

combining in various ways the morphological features of these four species

led Ornduff to hypothesize that "in the Pacific Northwest /. capensis was
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once widespread, but subsequently the species has largely been extermin-
ated in the region as a result of extensive and widespread hybridization

with various other species. Vestiges of the floral morphology and pigment
pattern of /. capensis still occur, but they are mostly in combination with

features derived from /. noli-tangere, I. ecalcarata, or /. aurella. The last

species in turn combines characters of /. ecalcarata and /. noli-tangere

and may have originated by means of hybridization between these two
species, followed by additional local hybridization with /. capensis."

Impatiens glandulijera Royle (/. Roylei Walpers) (sect. Salpingo-

chilon Warb.), In = 18, 20, of the Himalayan region, is naturalized in

the cooler, moister areas of Nova Scotia, New England, and Quebec, and

appears to be spreading in western British Columbia, Washington, and

Oregon. It is extensively naturalized in Great Britain, and is spreading

in western and central Europe. It is distinctive in its opposite to pseudo-

verticillate leaves and clusters of large dark magenta-red to rose, pink,

or white flowers.

Impatiens parvijlora DC. (sect. Impatiens), 2n = 20, 24, 26, a na-

tive of central Asia, is now widely naturalized in northern, central, and

eastern Europe and in Great Britain, and it is introduced in Prince

Edward Island and Quebec and on Vancouver Island, British Columbia.

This very small-flowered species apparently is quite variable in its native

area, but all of the naturalized plants apparently are descendants from

a single seed lot planted in Geneva, Switzerland, about 1830, and are

notably uniform. The five-sepaled flowers of /. parvijlora apparently

are largely self-pollinated. (See Coombe for a very complete account

of this species in Britain.)

The very variable Impatiens Balsamina L. (sect. Microcentron

Warb.), In = 14, from India, Malaya, and China, is cultivated in many

parts of the world as an ornamental garden plant. This and the African

/. Wallerana Hooker f. (/. Sultani Hook, f., /. Holstii Engler & Warb.)

(sect. Longicornes Warb.), In = 16, notable for a wide range of

colors and nearly equal lobing of the paired petals, are probably the two

most widely cultivated species of Impatiens. Their range of flower colors

and ease of cultivation have made them the subject of many physiologi-

cal, chemical, and genetic studies (see references). Although both are

naturalized in various warmer areas, they are only occasional waifs in

Embryo sac development of the Polygonum type (e.g., in Impatiens

capensis, I. pallida, I. Balsamina) and of the Allium type (e.g.,m /

Wallerana, I. glandulijera) has been reported in the genus. Species
;

of

Impatiens are unique in that the strongly flattened pollen is shed while

the generative nucleus is in prometaphase of the division that produces

the two sperm nuclei; hence the chromosome number can be determined

at this stage. This nuclear stage persists in the pollen of herbarium

specimens, and it has been possible to obtain chromosome counts from

such material (cf. Khoshoo). Diploid chromosome numbers of 12, 14,

16, 20, 26, 32, 34, 36 (+ 2f), 40, and 66 have been recorded in various
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species of the genus. These numbers fall into groups based onj; = 7, 8,

10, and 11 (cf. Jones & Smith).

Huynh (1968), who studied the pollen of about 450 species of Im-

patient but who apparently was unaware of the numerous relationships

between the floras of North America and Asia, remarked with some sur-

prise that the species of Impatiens of North America have pollen which

recalls curiously that of the group of /. noli-t anger e, which includes about

20 species of southern China.

ever, some references on each oi the general topics are an
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